This paper explores the dynamic linkages between income inequality, international remittances and economic growth using time series data over the period of 1976-2006 in case of Pakistan. The cointegration analysis based on the bounds test confirms the existence of a long-run relationship between income inequality, international remittances and economic growth. Our results reveal that income inequality and international remittances enhance economic growth. The causality analysis based on innovative accounting approach shows bidirectional causality between income inequality and economic growth and same is true for international remittances and income inequality. International remittances are cause of economic growth but not vice versa.
I. Introduction
In this era of globalization and with the labor mobilization, the link between income inequality, international remittance and economic growth has been a major issue of concern among policy makers and development economists. Despite having better economic growth, poverty and the gap between the rich and poor still prevail (Easterly, 2001 ) not only in the less developed countries but also in the developed world (Gaston and Rajaguru, 2009 ). Although multiple factors are likely to impact income inequality, the globalization process continues to receive increasing attention (Gaston and Rajaguru, 2009; Dreher et al. 2008 ). The proponents of globalization perceive the stage of economic development and international mobility of worker force (labor markets) as one of the most important channels influencing income inequality (Yabuuchi and Chaudhuri, 2007) . However, a more recent concern has been the limited evidence on the analysis of the impact of economic development and international remittance on income inequality from a single country.
International remittances 1 inflows are a key and stable source of foreign capital and revenue in developing economies that reduces the dependence on external factors like foreign loans and aids.
In literature, the relationship between foreign migrants' remittances and income inequality is scarce and incongruous. Some empirical evidences showed that international remittances have positive impact on income inequality (Milanovic, 1987; Stark et al. 1988; Taylor, 1992; Taylor and Wyatt, 1996; Adams, 1989; Rodriguez, 1998; Lerman and Feldman, 1998; Adger, 1999) while others argued that international remittances actually decreases the income inequality (Barham and Boucher, 1998; Ahlburg, 1996; Handa and King, 1997) . In contrast, Knowles and Anker, (1981) found lack of support on the linkage between international remittance and income Shahbaz, 2010) . In theory, better economic growth contributes to declining income inequality. As such globalization is seen as a catalyst to promote economic growth that will eventually equalize income inequality. This has also interested scholars to examine the Kuznets hypothesis, the inverted U-shaped hypothesis. Kuznets (1955) describes that per capita income, at first, may increase income inequality and subsequently further income increase to reduce the level of income inequality. However, at the macro level, studies examining the Kuznets hypothesis are limited although there have been considerable developments in estimating procedures to analyze its impact.
The main goal of this paper is to examine the dynamic relationship between international remittance, economic growth and income inequality using time series data. In this context, we further extend and advance the literature on income inequality in a number of important ways.
First, we contribute to understand the dynamic link between the variables by mitigating some of the methodological problems of the previous studies. Although previous studies provide valuable insights on the relationship between the variables, these studies suffer some limitations. One common limitation is the assumption that causality runs from one direction and lack of serious attempts to investigate the dynamic interrelationship between the variables. Indeed, Bénabou,
is of the opinion that controversy results exist in the literature due to the problem of endogeneity of income inequality in economic growth regressions. Majority of the scholars takes the Kuznets view that economic growth influence income inequality, while others examines the effects of income inequality on economic growth. In many of these studies, less attention is given to the problem of endogeneity 2 as well as the direction of causality. In this paper, we attempt to investigate the neglected issues by examining the dynamic link between income inequality, international remittances and economic growth. We used a more robust estimation -bounds test and the ARDL technique (Pesaran et al. 2001 ) to mitigate the problem of endogeneity. The problem of serious multicollinearity involving income inequality, international remittances and economic growth can be mitigated as the ARDL is known to yield consistent long-run estimates even when the right hand side variables are endogenous (Inder, 1993) . Pesaran and Shin, (1999) proved that it is possible to correct for serial correlation in residuals and the problem of endogenous regressors using appropriate order of the ARDL model. Indeed, the problem of multicollinearity is further examined using the correlation matrices and the variance inflation factors (VIF). Similarly, the direction of causality is further examined using innovative accounting approach (IAA) 3 . We believe that by unpacking the complex relationship between the variables, we will be able to provide some additional insights and help establish some answers to the fundamental question of whether and how international remittance, income inequality and economic growth relate to each other.
Second, our contribution lies in that the analysis is country specific. (Mah, 2000; Narayan, 2005) . Hence, interference drawn from this paper provides general understanding and guidance for policy formulation specifically for Pakistan. Past studies also ignored the issues of data stationary and long-run cointegration. Granger and Newbold, (1974) and Phillips, (1986) showed that series need to induce stationary process for the estimation to be reliable and unbiased so as to avoid spurious regression. Similarly; Engle and Granger, (1987) and Toda and Phillips, (1993) have shown that ignoring the existence of cointegration in the series could have led to serious model mis-specifications. In this paper we tested for data stationary and cointegration (accommodating structural breaks stemming in the variables) prior to testing the impact of income inequality and international remittance on economic growth, thus avoiding the spurious regression problems. In addition, in this paper, the issues of endogeneity in the model were examined resulting in more reliable estimates than the previous studies (Bahmani-Oskooee et al. 2008) that have ignored this issue. The paper also complements and reassessed evidence of the limited micro and macro level studies in case of Pakistan. Furthermore, since reducing income inequality is important for any poverty reduction efforts (Bruno et al. 1998) , understanding the link between income inequality, international remittance and economic growth is vital.
We find from above discussion that all the above studies ignored the role of structural breaks stemming in the series. These breaks are outcomes of implementing the economic, social and trade policies such as economic, trade reforms and structural adjustment program especially in case of Pakistan. The appropriate information about the outcome (by pointing out break year) of economic policy would be help for policy makers in designing a comprehensive economic, social and trade policy to sustain economic growth and improve income distribution. This is a rational for researchers to investigate the linkages between income inequality, international remittances and economic growth in case of Pakistan. Our findings show that income inequality and international remittances stimulate economic growth. The feedback hypothesis is confirmed between income inequality and economic growth and, international remittances and income inequality. The unidirectional causality exists from economic growth to international remittances.
The rest of the paper is organized as follows. Section-II discusses the issues of income inequality and international remittance in the context of Pakistan. Section-III reviews the existing literature on international remittance, income inequality and economic growth. Section-IV describes the data, model, estimation procedures and the methodology. Section-V reports the empirical results while section-VI presents the policy implications and conclusions.
II. Remittances, Economic Growth and Inequality in Pakistan
Pakistan recorded an impressive economic growth since the 1951 recession especially during the 1980's. The average real GDP growth rates were 4.8% and 6.5% in 1970s and 1980s respectively.
In the 1990s, the growth rate subsequently fell to 4.6% with significant lower growth rates during the second half of that decade (see Table- indicates that income distribution of share of the lowest 20% households has declined from 7.9 to 7.0 in 1972 and 2002 respectively. The same trend is observed for the middle income households.
However, the share of the highest 20% household income the trend increases. Likewise, the ratio of highest 20% to lowest 20% (also known as Kuznets Ratio) shows increasing disparity between the two groups. Figure-1 ). This amount is about 1.65 percent of the share of total world remittances. In addition, the amount is expected to be greater if the informal channels were considered. Historical trends indicate that foreign remittances started to increase from the late seventies and peaked in 1983 that was about 10 percent of GDP (see Figure-2 ). This influx of foreign worker remittances helped to finance 96.6 % of trade deficit and 84.8 % of current account balance (Siddiqui and Kemal, 2006) . Beginning 1983, the trend seems to slow down with lower remittance inflows until 2002, after which the inflow rose rapidly. Although, the overall trend of GDP growth and remittance inflows shows an increasing trend, the overall income distribution remained high. This may indicate that economic growth and international remittance may have benefited certain groups of the population leading to a higher income inequality. Similarly; Ahlburg, (1996) also supported that international remittances have reducing effects on income inequality. Other studies (Oberai and Singh, 1980; Stark and Levhari, 1982; Lucas, 1987) found that the marginal impacts of international remittances on household incomes to be greater evidence is available on the inverted U-shaped relationship. It is clear that it is imperative to explore both the relationships to provide informed insights for national and international policy purposes. Therefore, this paper tends to fill the existing gaps in the literature in case of Pakistan.
III.II Economic Growth and Income Inequality
Two competing theories exist in explaining the direction of influence between economic growth and income inequality. One view is the effect of income inequality on economic growth 6 which can be either negative or positive. However, large number of studies tends to support the notion that income inequality has negative effects on economic growth (see Benabou, 1996; Forbes, 2000) . The argument lies in that higher income inequality may not allow the poor to carry out more efficient investment that would otherwise have increased economic growth. In other words, for a more efficient allocation of investment, equality is a requirement. Similarly, if higher income inequality leads to rent-seeking behavior by the rich, resources devoted to those rent- 
IV. Model Specification, Data and Methodology
The above argument provides the theoretical guide on the relationship between income inequality, international remittances and economic growth. Therefore, in this paper, we model economic growth as a log-linear function of income inequality and international remittances. The model includes income inequality as interest variable of present paper and international remittances as a control variable since bivariate models are subject to omitted variable biasness 8 
where, and Volgelsang, (1992) to the case two structural breaks in the mean. Therefore, we hypothesize that: 
From this equation, we can estimate the minimum value of t-ratio through simulations. The value of simulated t-ratio can be used for testing if the value of autoregressive parameter is constrained to 1 for all break points. To derive the asymptotic distribution of said statistics, it is assumed that Clemente et al. 1998) . Two steps approach is used to test unit root hypothesis, if shifts are in better position to explain additive outliers. In first step, we exclude deterministic part of the variable by following equation-5 for estimation:
The second step is related to search the minimum t-ratio by a test to test the hypothesis that 1
We have included the dummy variable it DTB in the estimated equation so as to make sure that
congregates i.e. converges to distribution:
Once the order of integration is determined, the second stage involves testing for the existence of cointegration between the series in a multivariate framework in the presence of structural breaks. while the e's captures the long-run effects and DUM is dummy variable to capture the structural break stemming in the series 10 . In order to test the absence of a long run relationship in equation (8) 
IV.I Sensitivity Analysis
Theoretical findings suggest that income inequality affects economic growth and, to an equal extent, economic growth may affect inequality. Hence, both income inequality and economic growth are endogenous and placing either variable on the right hand side violates the exogeneity assumptions. We tackle this issue by carefully specifying an ARDL model with an appropriate lag structure. Pesaran et al. (2000) proved that it is sufficient to simultaneously correct for the residual serial correlation and the endogenous regressors problem using appropriate orders of the ARDL model. The single equation approach of the ARDL also allows us to check the robustness of the estimates. When we use the Vector Autoregressive (VAR) model on a system of variables, we were also able to mitigate the problem because in VAR no such conditional factorisation is made a priori. Instead, variables can be tested for exogeneity later, and restricted to be exogenous then. These considerations motivate our choice of the ARDL and VAR model for studying the interdependencies between income inequality, international remittances and economic growth.
We conduct several sensitivity analyses to tackle the problem of endogeneity. First, we set up three simultaneous equations by treating each variable as endogenous variable. This allows us to identify whether desired changes in their values take place. In doing so, we also vary the lag length of our regression. We also rerun the equations by omitting the income inequality and economic growth, separately, to check the robustness of the regression. This is equivalent to performing reduced form of the equation by expressing each endogenous variable as a function of only the predetermined variables. In all cases, we can only detect significant relationship when economic growth serves as the dependent variable. In other words, in long run, international remittance and income inequality tend to influence economic growth.
Second, the Granger-causality testing methodology seems to be one of an ideal tool to examine the influence of each variable empirically. For the context of this paper this means that if -after lagged economic growth and contemporaneous income inequality are controlled for -Grangercausality running from lagged inequality to GDP growth is found to be significantly positive, then this is evidence in favour of income inequality acting as an endogenous variable. If, however, negative Granger-causality in the medium run and no Granger causality in the long run are found, then this speaks in favour of income inequality being exogenous. Since our Granger causality is performed in a multivariate setting, spurious causality can also arise, when the third variable is introduced in the model. For this purpose, we conclude that no causality found in multivariate setting only when there is also no causality in a bivariate setting. This again allows us to check the robustness of our results.
IV.II Innovative Accounting Approach
Although cointegration test is able to identify the long-run forcing variables of economic growth, the direction of causality will be less clear at this stage. In other words, cointegration does not provide indication about the causality of series interdependencies, which however is an essential enquiry in our study. The evidence of cointegration is only a necessary but not sufficient condition for rejecting Granger non-causality. Therefore, the presence of cointegrating among the variables leads us to perform the Granger causality test. If the series are cointegrated, the causality testing should be based on a Vector Error-Correction Model (ECM) rather than on an unrestricted VAR model (Johansen, 1988; Johansen and Juselius, 1990) . Nonetheless, the Granger causality tests do not determine the relative strength of causality effects beyond the selected time span 
where, ) , , (
 are the estimated coefficients and η is a vector of error terms.
V. Empirical Results
Although bounds test does not require the knowledge of order of integration, yet, the test is crucial to avoid having series with higher order (e.g. I(2)). Table-2 reports the unit root properties of the data series with and without trend term. It is evident that all unit root tests yield similar results. The series are non-stationary in their levels but become stationary after taking the first differences. Although, it can be concluded that all series are I(1) at the 1% and 5% significant level but at 10% level some of the series are found to be I(0). Note: *, ** and *** denotes significant at 1%, 5% and 10%, respectively. SIC is used to select the lag length for ADF. The bandwidth for PP and KPSS test is selected using Newey-West method using Barlett-Kernel. Null hypothesis for ADF and PP is that series Table-3 show that economic growth (Y t ), foreign remittances (R t ) and income inequality (I t ) have unit root problem in the presence of structural breaks at level 12 . This implies that series are found to be stationery at first difference i.e. the variables are I(1). Note: T B1 and T B2 are the dates of the structural breaks; k is the lag length. * and ** show significant at 1%
and 5% levels respectively. T B1 and T B2 indicate first and second structural breaks.
This justifies the use of ARDL cointegration. The results of the ARDL bounds test are reported in Table- 3. In equation (8) with t Y ln as dependent variable, we note that the computed F-statistic (4.906) is above the upper bound critical value (4.428). It indicates that there is a strong evidence to reject the null hypothesis of no cointegration at 5% significant level once we used income inequality and international remittances as forcing variables. Likewise, for the other two equations, (9) and (10), we fail to reject the null hypothesis of no cointegration.
It should be noted here that linking income inequality, international remittances and economic growth may also lead to a biased estimated coefficient if per capita income is regarded as an respectively. Nevertheless, when income inequality and international remittances served as the dependent variables in equations 9-10, examining the long-run relationship then we failed to establish any cointegration. In other words, in case of Pakistan, we fail to track any long-run convergence in income inequality and international remittances' equations (9) (10) . This also confirms the problem of endogeneity is less obvious in our case. In addition, we also examine whether there exists an endogenous relationship between international remittance, income inequality and per capita income by applying the Durbin-Wu-Hausman test (the augmented regression test) suggested by Davidson and MacKinnon, (1993) . The results suggested that endogeneity is not significant. The regression also passes a series of diagnostic tests and the stability test-CUSUM and CUSUMQ test. Having found cointegration when t Y ln serves as dependent variable, we proceed to estimate the long and short-run coefficient. It should also be noted that long-run estimates are reliable due to the fact that we fail to detect any significant endogeneity in the model. Table-4 Perhaps, it is the domestic deregulation and external liberalization that impacted income inequality in Pakistan more than the international remittances themselves. is between 0 and -1 and is statistically significant at the 1% significance level. This implies that, the error correction process converges monotonically to the equilibrium path relatively quickly.
The estimate of lagged error term is -0.68 and was found to be statistically significant at the 1% significance level. The magnitude of the ECT term suggests that a deviation from the equilibrium level of t Y ln during the current period will be corrected by 68% in each year. This would take 1 year and 5 months to restore to long run equilibrium path for growth in case of Pakistan. 
V.I Innovative Accounting Approach
Innovative Accounting Approach uses forecast error variance decomposition and impulse response function that is superior to the VECM Granger causality. The former explains the proportion of variation in a series due to its own shocks, and those by others (Enders, 1995) . The procedure decomposes forecast error variance for each series following one standard deviation shock to a variable and enables us to test strength of its impact on a series. Overall our results reveal that feedback effect is found between income inequality and economic growth but strong from income inequality to economic growth. The bidirectional causality also exists between income inequality and international remittances but income inequality explains international remittances strongly. Economic growth Granger causes international remittances.
The impulse response function (IRF) traces the time path of the impacts of shocks of independent variables on the dependent variables in a VAR system. We can see the magnitude of the response of economic growth to its own shock and those to income inequality. Economic growth leads income inequality if the IRF shows significant response of the latter to shocks in the former relative to other series. A strong and significant response of economic growth to shocks in income inequality suggests that income inequality causes economic growth. Response of lnY to lnR -.04
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.08 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Response of lnI to lnR The results reported in Figure-4 show that response in economic growth is declining till 5 th time horizon but starts to rise after it and it becomes positive after 5 th time horizon. This shows that there is U-shaped relationship is found between income inequality and economic growth in case of Pakistan. It reveals that income inequality initially declines economic growth and after a threshold point of income inequality, economic growth is increased. The contribution of international remittances is inverted U-shaped but it is insignificant. The response on income inequality due to innovative shocks in economic growth is inverted U-shaped. This confirms the findings of Kuznets hypothesis. This reveals that economic growth raises income inequality initially and income inequality starts to decline after threshold level of economic growth i.e.
income per capita. These findings are consistent with Shahbaz, (2010) in case of Pakistan. The innovative shocks stemming in international remittances contribute income distribution initially and then starts to increase income inequality after 4 th time horizon. This implies that international remittances and income inequality relationship is U-shaped. The response in international remittances is negative due to shocks stem in economic growth. The response in international remittances due to innovative shocks in income inequality is U-shaped.
VI. Conclusion and Policy Implications
This paper explores the empirical relationship between income inequality, international remittances and economic growth in case of Pakistan. Using large time series data covering the periods 1976-2006, we found robust evidence of long-run relationships between income inequality, international remittances and economic growth. Our results reveal that income inequality and international remittances contribute to economic growth in short-and-long runs.
The causality results by innovative accounting approach validate that income inequality and economic growth are Granger cause of each other i.e. bidirectional causality. The feedback hypothesis exists between international remittances and income inequality. The unidirectional causality is found running from economic growth to international remittances.
This study provides insights for policy makers in a number of ways. First, there are widening gaps in income inequality in Pakistan despite the country recording progressive growth in per capita income. However, the role of economic development as a tool for reducing inequality is less convincing in case of Pakistan. What is obvious is that wealth is not well distributed and requires policy reformation in the form of tax structure and monopoly of assets that allow the benefits of growth to spread evenly to the poor. Alternatively, we suggest that it is important to consider new influences on income inequality if policy makers are not in a position to influence the distributional impact of per capita income. This is true in many cases given the fact that there is a great trade-off between economic growth and income inequality. Globalization which is becoming increasingly important for developing countries may benefit some and not all the countries. In case of China, for instance, Ravallion (2009) argued that for poverty reduction, the country policy focusing only on growth promoting agendas is insufficient. Equally important is to reduce inequalities in key assets and providing access to essential infrastructure that limits the sharing of economic prosperity.
The other policy implication of this study is that encouraging migration may increase the income inequality if only certain groups benefit from international remittances as indicated in case of Pakistan. In this aspect, policy makers in Pakistan should avoid postulating migration as the policy approach to overcome widening gaps in income inequality. If for any reason remittances are used as policy to reduce income inequality then those policies should focus on institutional support allowing all household to gain equal opportunity. However, so far many developing countries including Pakistan remained indifferent in such policy initiatives. On one hand, government should adopt policies to enhance the volume of skilled labor through technical education at rural areas. More opportunities could be enhanced through regulation of recruitment process and safe transport facilities through supporting worker rights for poorer class. On other hand, policies reducing transaction costs related to migration and international remittances would allow better mobility for workers from all types of household and flow of remittances through the formal channels. Indeed, lower transaction costs can also allow all households to receive international remittances at earlier stages of migration. It is imperative to understand that the full potential of income inequality reducing impact of international remittances is only possible if other favorable conditions exist. However, more research is needed in this aspect.
